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abstract: The location of nonspecific and specific 
phosphatases was determined in Cotugnia meggitti Ya- 
maguti, 1935. Acid and alkaline phosphatases were 
localized in the tegument, subtegumental cells, longi¬ 
tudinal muscles, and various reproductive organs. 
Adenosine triphosphatase and 5-nucleotidase activity 
was demonstrated in the tegument and subtegumental 
cells. The former was also detected in the rostellar hooks, 
cirrus sac, vitelline gland, and ovary, whereas the latter 
was noted in the rostellar hooks and muscles. Glucose - 
6-phosphatase was noted in the tegument, female re¬ 
productive organs, and muscles. The probable role of 
the phosphatases is discussed. 
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Much work has been performed on the non¬ 
specific and specific phosphatases of cestodes 
(Erasmus, 1957a, b; Bogitsh, 1963; Lee and 
Tatchell, 1964; Ohman-James, 1968; Howells, 
1969; Mayberry and Tibbitts, 1972; Varma et 
al., 1985). Few histochemical studies have been 
undertaken on the cestodes of other vertebrates 
(see Smyth, 1969, Table 2; Hayunga and Mackie- 
wicz, 1988); the most recent of which, dealing 
with birds, is that of Roy (1979). 

The distribution of phosphatases in a para¬ 
site is a reflection of where various biochemical 
processes are occurring, with intensity and type 
of reaction perhaps changing at different times 
during the organism’s life cycle. Host intestinal 
physiology, pH, and location of the parasite in 
the gut (embedded, free in lumen, etc.) will also 
affect the physiological activities of the parasite. 
Phylogenetic differences among various hosts, 
and among parasite species, might also be re¬ 
flected in the parasite’s physiological attributes. 
Data concerning such speculations are at present 
fragmentary. A study was, therefore, initiated to 
determine the distribution and activity of se¬ 
lected phosphatases in the cestode Cotugnia 
meggitti Yamaguti, 1935 of pigeons in India and 
to compare the results with previous works. 

Live cestodes were recovered from Columba 
livia Gmelin, washed with normal saline, and 
fixed for 1-2 hr in chilled 10% neutral formalin 


buffered with sodium phosphate. Sections were 
cut at 10-15 fim on a freezing microtome. A 
variety of techniques were then used to detect 
phosphatase activity. For acid phosphatase, the 
lead salt method was utilized, and for alkaline 
phosphatase, the calcium cobalt method was used 
(Gomori, 1952). Both methods were used to de¬ 
tect adenosine triphosphatase; the lead method 
of Wachstein and Meisel (1957) was used to dem¬ 
onstrate 5-nucleotidase and glucose-6-phospha- 
tase. Media were prepared as described in Chay- 
en et al. (1973). Controls were performed as 
follows: acid phosphatase, incubated as for test 
but 0.01 M sodium fluoride included in reaction 
medium; alkaline phosphatase, 3% sodium-B- 
glycerophosphate in medium replaced by dis¬ 
tilled water; adenosine triphosphatase, adeno¬ 
sine triphosphate replaced by glycerophosphate 
in medium; 5-nucleotidase, adenosine 5'-mono- 
phosphate in medium replaced by sodium-B-gly- 
cerophosphate; glucose-6-phosphatase, glucose- 
6-phosphate in medium replaced by sodium-B- 
glycerophosphate (Chayen et al., 1973). 

The distribution and intensity of nonspecific 
and specific phosphatase activity in C. meggitti 
is detailed in Table 1. In whole worms, immature 
proglottids showed a slightly lower degree of 
phosphatase activity than mature and gravid 
proglottids. Erasmus (1957a, b) noted that in adult 
Taenia pisiformis and Moniezia expansa the ma¬ 
jority of phosphatase activity occurred in the ma¬ 
ture middle region of the strobila but not ante¬ 
riorly and posteriorly. In the present work, 
moderate to intense acid phosphatase activity 
was noted in the tegument, subtegument, lon¬ 
gitudinal muscle bundles, ovary, vitelline glands, 
eggs, and rostellar hooks. This result differs from 
that of Roy (1979), who demonstrated similar 
activity in virtually all parts of proglottids of 
Raillietina ( Raillietina) johri. Erasmus (1957a, 
b) and Arme (1966), working with T. pisiformis, 
M. expansa, and Ligula intestinalis, respectively, 
noted that acid phosphatases were confined 
mainly to the tegument. Moczon (1974) ob- 
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Table 1. Distribution of nonspecific and specific phosphatase activity in Cotugnia meggitti (Cestoidea) from 
Columba livia (Aves). 


Structure 

Acid 

phosphatase 

Alkaline 

phosphatase 

Adenosine 

triphosphatase 

5-nucleo¬ 

tidase 

Glucose- 

6-phos- 

phatase 

Tegument 

+ + +* 

+ + + 

+ + + 

+ + 

+ + 

Subtegumental cells 

+ + + 

+ + + 

+ + + 

+ 

+ 

Suckers 

+ + 

+ + 

+ 

- 

- 

Rostellum 

- 

- 

+ 

- 

- 

Rostellar hooks 

+ + 

+ + 

+ 

+ 

- 

Parenchyma 

- 

- 

- 

- 

- 

Longitudinal muscle bundles 

+ + 

+ + 

+ + 

+ 

+ 

Testes 

- 

+ + 

± 

- 

- 

Vas deferens 

+ 

+ + 

- 

- 

- 

Cirrus sac 

+ 

+ + 

+ 

- 

- 

Ovary 

+ + 

+ + 

+ 

- 

+ 

Vitelline gland 

+ + 

+ + 

+ 

- 

+ 

Excretory canals 

- 

+ + 

- 

- 

- 

Eggs 

+ + + 

+ + + 

- 

- 

- 


* + + +, strongly positive; ++, moderately positive; +, weakly positive; —, negative; ±, sometimes negative, sometimes 
positive. 


served a low acid phosphatase activity in the 
ovary and spermatozoa of Hymenolepis dimi- 
nuta. During the present study, moderate acid 
phosphatase activity was seen in the periphery 
of the scolex tegument, which contrasts with the 
observation of Bogitsh (1963), who found no such 
activity in the tegument of the scolex of Hyme¬ 
nolepis microstoma. Varma etal. (1985) reported 
weak activity in this region of Pseudanoploceph- 
ala crawfordi and M. expansa and suggested that 
high acid phosphatase concentrations are char¬ 
acteristic of cystic forms rather than adults. Acid 
phosphatase presence has been used as an indi¬ 
cator of lysosomal activity (Duve, 1963; Novi- 
koff, 1963) and would be expected to occur in 
areas where intense biosynthesis is occurring. 

The distribution of alkaline phosphatase mir¬ 
rors that of acid phosphatase, except for its great¬ 
er presence, as demonstrated by moderate activ¬ 
ity, in the male reproductive tract (testes, vas 
deferens, cirrus sac) and excretory canals. Arme 
and Read (1970) and Mayberry and Tibbitts 
(1972) suggested that alkaline phosphatase is in¬ 
volved in active transport and/or digestion. Roy 
(1979) also supported this contention and pos¬ 
tulated that the presence of alkaline phosphatase 
in subtegumental cells plays an important role 
in the formation of the syncytial protoplasmic 
layer of the tegument. The nonuniform activity 
along the length of the worm in the present study 
indicates a selective absorptive function in dif¬ 
ferent body regions of C. meggitti. 


The presence of enzymatic activity in the 
membranes of the testes, ovary, and cirrus sac is 
similar to that reported for T. pisiformis (Eras¬ 
mus, 1957a), M. expansa (Erasmus, 1957b), Lig- 
ula intestinalis (Arme, 1966), H. di mi nut a (May¬ 
berry and Tibbitts, 1972), and R. johri (Roy, 
1979). Alkaline phosphatase function in these 
organs most likely supports active transport of 
glycogen and other nutrients needed to maintain 
high energy activities (Erasmus, 1957a; Roy, 
1979). The enzyme in the excretory canals may 
be concerned with the movement of materials to 
and from the protonephridial ducts, as suggested 
by Howells (1969) and supported by the obser¬ 
vations of other workers (Bogitsh, 1963; Lee and 
Tatchell, 1964; Mayberry and Tibbitts, 1972; 
Roy, 1979). In contrast to these findings, Eras¬ 
mus (1957b) observed only irregular alkaline 
phosphatase activity along the length of the ven¬ 
tral excretory canal in M. expansa, and Ohman- 
James (1968) found no alkaline phosphatase in 
the canals of Diphyllobothrium dendriticum. 

Little work has been done on the distribution 
of specific phosphatases, e.g., adenosine triphos¬ 
phatase (ATPase), 5-nucleotidase, and glucose- 
6-phosphatase, ofcestodes. Moczon (1974) dem¬ 
onstrated the presence of these enzymes in the 
tegument of adult Hymenolepis diminuta, as did 
Roy (1979) in R. johri. In the present work, these 
enzymes were distributed along the length of the 
strobila, with most intense activity being de¬ 
tected in the tegument and subtegumental cells. 
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Moczon (1974) and Bogitsh (1968) suggested that 
ATPase functioned in the transportation of nu¬ 
trients by phosphorylation, whereas Gupta and 
Sharma (1974) felt that its importance lay in me¬ 
diating pinocytosis and active transport. The role 
of ATPase in the tegument is most likely con¬ 
cerned with supplying energy for transportation 
of nutrients across the various membranes. 
ATPase may be used as an indicator of mito¬ 
chondrial activity. The presence of moderate 
amounts of ATPase in the energy-requiring lon¬ 
gitudinal muscle bundles is consistent with this 
premise. Roy (1979) postulated that ATPase in 
various genital structures of R. johri supplies en¬ 
ergy to these physiologically active organs. The 
same scenario undoubtedly exists in C. meggitti. 

No systematic attempt has been made to lo¬ 
calize 5-nucleotidase in cestodes to date. Moczon 
(1974) failed to locate this enzyme in H. dimi- 
nuta, and Roy (1979) reported the enzyme only 
from eggs of R. johri. In C. meggitti, it was absent 
from the eggs but present in small to moderate 
amounts in the tegument, subtegumental cells, 
longitudinal muscle bundles, and rostellar hooks. 
In whole worms, the amount of activity in¬ 
creased from the immature proglottids to the ma¬ 
ture/gravid proglottids. Suggested roles for 5-nu¬ 
cleotidase in animals other than cestodes include 
permeability and transportation processes and 
involvement in transmission of nerve impulses, 
e.g., Essner et al. (1958) and Rostgaard and 
Behnke (1965). The role in C. meggitti appears 
to be multifunctional as is the case for ATPase. 

The distribution and activity of glucose-6- 
phosphatase in C. meggitti was similar to that of 
5-nucleotidase, except for its presence in the ovary 
and vitelline gland and absence from the rostellar 
hooks. Its presence in the tegument is undoubt¬ 
edly concerned with the uptake and transporta¬ 
tion of glucose across the membrane. 

It became obvious during this study that 
marked differences do occur in the presence/ab¬ 
sence and distributions of various enzymes in 
different cestode species. Our knowledge of such 
anomalies is rudimentary; Arai (1980), Arme and 
Pappas (1983a, b), and Smyth and McManus 
(1989) gathered together many of the known data. 
A more complete understanding of the physio¬ 
logical and biochemical processes of cestodes will 
be aided by further histochemical studies. It is 
possible that any differences or similarities noted 
might be partially explained by host phylogeny 
and/or host physiological differences. 


We wish to thank the Council for Scientific 

and Industrial Research, New Delhi, for provid¬ 
ing funds that supported this work. 
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abstract: Taenia mustelae was recovered from nat¬ 
urally infected black-footed ferrets, Mustela nigripes 
(adult cestodes), and a white-tailed prairie dog, Cyno¬ 
mys leucurus (cysticerci), near Meeteetse, Wyoming. 
Cysticerci fed to a domestic ferret, Mustela putorius, 
produced adult T. mustelae', eggs of adult tapeworms 
from M. nigripes and M. putorius fed to C. leucurus 
and a white-footed mouse, Peromyscus leucopus, re¬ 
sulted in recovery of cysticerci. Mustela nigripes is a 
new host for this tapeworm. 

key words: cestode, Taenia mustelae, black-foot¬ 
ed ferret, Mustela nigripes, white-tailed prairie dog, 
Cynomys leucurus, natural infections, experimental in¬ 
fections, Meeteetse, Wyoming. 
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The black-footed ferret, Mustela nigripes Au¬ 
dubon and Bachman, among the rarest of North 
American mammals, until recently was consid¬ 
ered possibly extinct (Schreiber et al., 1989). The 
recovery of a carcass of this mustelid and sub¬ 
sequent discovery of a small colony near Mee¬ 
teetse, Wyoming, in 1981 fortunately belied this 
pessimistic conclusion. 

Necropsy of the black-footed ferret carcass re¬ 
sulted in the recovery of 5 apparently intact tape¬ 
worms from the small intestine. Based on inter¬ 
nal anatomy, the tapeworms were considered 
probably Taenia mustelae Gmelin, 1790, a par¬ 
asite of various species of Maries and Mustela 
throughout North America, Europe, and the 
USSR (Freeman, 1956; Verster, 1969). The ap- 
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